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1 1 

[if M 2 ] 

umm 3 1 

a) H-fflfoWj&m^nT $ smm&WKftlE-t & A s n-X-S e r ttiiiA s n-X- 
Thr (X!iPro^7 5;|^to ) "C^£ *l& N -^MilttftnO 3 > 
■9-^ie^!]<7)9 < k & — -o<d^ y^yy-^mtttDA s n^Mt&<075 JWL0.&^WM 
£tiTV>& ; 

b) JFFIHJMatB^COT 5 yfP^Cfftf^A s n-X-S e r tfzltA s n-X- 
Th r (XliPr oa^T^S^to ) N -^^SIi#J[|© ^ > 
-^^IB^ijOd*). — o<^a >--fe >"9-^@c^J<75 S e r ifcliTh r, *4v»li2£l±©3> 

c) Jffifflfl&iifllH^TS ym.mm*tejf&ir2> A s n-X-S e r ttziiA s n-X- 
Thr (XI±ProM<07?;i^to ) "C:^£ N -tt^fMfitfj-tn© 3 > 

< t & — o^n>-fe>"9-^gB^JoX^P r o temftSti/rv** ; t 

tzii 

S e r ifcti/^iO'T h r 7 5 ^ SMt*Jfe§ tit v» 5 „ 

[lit « 4 ] 

MJ&ilMHWt; UTiWBi 1 ?*^ £ k £#m£1-&flMt3t 1 3 <£>v*-f ft 
[If « 5 ] 

iBfflMm is ifiMii^t' & & £ t £ #m t -r & mmM 1 ^ h 

[!»*?! 6 ] 

,»«B? ; 

a) i2 9 4tt/;li/i5J:a f i2 9 6t07?yt»7^tt:, £ tfr&i/is J: 0* 
i2 9 5{Z<DT< y WW* Pro fcll&S tLT V> S £ t £ o 2 9 4 C»ii%llD £ 
tLTV^V> ; 

b) £4 0 2{£f fctt/is J: tfJM 0 4{£<97 5 7i»75 ygjt^ Stzlt/teXV 1 
f|4 0 3ft^7^K* J P r o t:tt^^-CV^ii:i:j;cti4 0 2 {£ ^M^fMlJ £ 

gl#MtiJn£tiTv^v^ ; 

d) ^5 6 e^t^fi/isi^S 6 8fi«T5 ym^MtHOT5 ^fcti/isj;^ 

15 6 7fi07^K#P r oi:fii§tLTV^ii:i:j;oti5 6 6tH*liWiltI$ 

e) IS6 5 3{££fcf±/i3 J: 6 5 5&<DT< ;i»7 5 * «t 

16 5 4f£<7)T 5 7 SE**P r o fc-fij&S flX^& £ i Ciotl 6 5 3 ^Mil/WiP § 
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m^m 7 ] 

wzm^ 2 izmfR<or < y wmn * t tcgfcass tizm-$.M 1*^4 (D^-rti^Kmrn 
* ; 

a) §2 8 9ffi*^»±/*J:tr#2 9 lf£<7)T5 /W©75 £;fctt/;feJ:O f 
12 9 0liOT5 y»*«P r o CtI?ti'CV^it(:ioti2 8 9#fc*HR5WJn3 
titv^^v^ ; 

b) H3 9 7ffiS fcti/fe J; 9 9ficoT5 y Sb&MfecOT S y'BfcK, Sfcli/^iO' 
H3 9 8tt«75 y»^P r o fcltifeS *ITV>* t J: o T# 3 9 7 JCiftMft**#iJn § 
tLTv>&v* ; 

c) &4 7 HiOT^ yM©75 ^ii:ljft?*itv>5ii:CJ:oti4 7 lftfcte 

d) i5 6 lt^^li/^ 6 3t075yf»7^^Ht:> i ii/is i ^ 
H 5 6 2 fco y 5 y M^P r o fcflttfcS ttT t b iz x o -c* 5 6 i nKMK**#ini $ 

e) H6 4 8ffi* fcti/* J: 0*1(56 5 0fiO7? ^l#lfe©75 tfcfi/^iO 5 ' 
SI 6 4 9-f£ ^Bta*P r o fcH&3 tt"CV^ t £ J; o 6 4 8f£^ttSJt# s tt#n£ 

8 ] 

[if «l 9 ] 

|g^8ifi*ODNA£ffi^&A,/£^*-o 
[If « 1 0 ] 

[fjt« 1 1 ] 

[if « 1 2 1 
mam 1 3 ] 

«m^gi i*t>7 owl* tL^msmoMii^isras&ii^iaT-om^o 

[If « 1 4 ] 

m^m 1 5 1 

mm £ ^r-r & ^mmmmm^ * 3 - v-t & &&wm ^dna^ m^/vf?^? 9 - 

£ fc filial 9 mm<D^<9 9-fr<b%& jt^T-*«MR#JnilB«) ft v^ifflJ&fc&A U MIS 

[If jfcfi 1 6 ] 
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[ff^l 7] 
[ft « 1 8 ] 

ft** 8 mM.V D N A «r#trit^f-?l&3»*o 
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[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

F (scatter factor). TCF (Tumor cytotoxic fa 

c t o r) %t*mis.m-£frr^z>o *#pjmi N ztxb<D&®<D]RmMmmmm£& , £^ 

^astt^ -7°f- k x & & 1 1 e> ttr v> 4 (##ff » 1 #Mo ) «, hgfi± *<omm 

*7-y>frffifemM, mmmB^mM, mmmmmmm, jff 

utmrmmmmM , n^i&mM %t*tLx<D mmmw ztix^z wx. 1 - 

1 4 #Mo ) o 

[0 0 0 3] 

HGFii. M-m, m, mm, #®l t>m, ^m, wm^t^m^^^a^hm^^m. 
FM&^ttmMMMtLxm^&tzi&Kii, ^i^ji^m^m- x ^omm^m^x±m^ 

41t^'M^^»o HGFI±ft'f--XM^^-?P* (CHO) mm,^t'(D 

MmmMzm^x&.mx%2>zt-t)mt>tix\,*2> mwxwti 5. 1 6#m 0 ) » 

[0 0 0 4] 

m% ¥<Dmm&MK itmm^^mx^^^m^ * u?^)wm^feL%^frbx& 

o 

[0 0 0 5] 

mmmm.ftX'<Dm&K^<z>mmit'h\\& £ xmm<o&m±, dna^s v»iiseK^^ 

J&<7>±§£-£ (±^& ifM^J; ^^v^iRf^ifU (post-translationa 
l modification) i OSMlR.#.#H J; U 5 " v# t 5f 

$ *l£ 19 L Jfi: t5* <b , 3f £<0*MMHia*# tt^> <£ -9 fcJfiH£j&*#g $ fix ^ < (##ft» 
[0 0 0 6] 
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o 

[0 0 0 7] 

(##ff 8 ~ 1 0#lc ) o Wm±mm£.^x-&r> ^ /Mfe^i^^vyft^t 
MoltilWin^ - t K & £ o B*© t± h ^oB^ttMjt^Milfifii t 

[0 0 0 8] 

t -c § & mmifflfl&o^$i#5t a 011 1 1± n * & - 1 #*£n ^titv^i, ( 
mmicm 1 2 #Mo ) o 

[0 0 0 9] 
[0 0 10] 

H G F l± 5 ^OfiWi ZfiX^Z (Wmttm. 13,14 #Io ) o H G F C9$t#I 
«r L O«icov»t:i±, N — ^^-MHM#iP tf> ifi«J T & & y - * ^ 
-fy>^H GF14«i:ii Lt^tL^M, M££ H G F^MitjfeStt^ 
iLTV>St©f§^l, (f^^^iiHG FtiS F b^fLX^h) (^Ml 5 

#Mo ) o 

fi L T & ^ \z o v> r <7)$Mff^& $ tLT *3 ^ -f\ £n II x. S & O -e {± & o 

Eli§r:£fci3V>T, HGF^N-^'j*t-Hf^O-^'J*t-fe'^it"C^, 
H GFM»tt^t#ttv>|, tOiam^S^ IWH^fc^teN-^V iii--^ 
iIL/;HGFfO-7'J*t-€MLf:HGF^\ M£jt£fIii1-& C o n A * 7 A S: 
W.M~£tiX^Z>Z t ^L0^ 0 N-^U *t-yMIL/:HGF^O-^'J*t-^ 
iILf;HGF#C o nA*7AClf $til>itlt MilcoP^^+^^^^^TV^ 
v^t»tSo Lt^o-C, N-^'J*t-^iL/:HGF^O-^'J*t-^ 
ILfcHGF ^IHISiMMtt £ $m LTV^t OfB« fi , Hil OTL/:HGF #^HM 
jfefett Ltv^^ Mir-W & o i± v> 0 
[0011] 

kgf mmmm%m~mz-xmmm, ^mfm^m, jhmmttftm, fom 

I|v^ 0 ffiil^ HGFO>7>^-H^'J7>b^^NK2ii, *ffl»^ffi'fe**1- 
:©^C, HGF«*MIMLmi:, HGFW«i^L-CV^*Jf 

1 1 mm*? 4 - 1 8 0 2 8 

[#^fc2 ] #PB¥ 4 - 4 9 2 4 6 #<2r«l 
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[#i«cK3] mmf^mm^mm 4 9 2 6 1 4-^hj?*b» 

» 4 ] #ffl*F 6 - 2 5 0 1 0 

5 ] BI^KS-MiS 9 3/8 8 2 1 ^v? yyUy Y 

mwxm6\ 6-172207 

mwxm. 7 1 #n¥ 7 - 8 9 8 6 9 

mwjcm 8 1 6-40934 

m^jM 9 ] mm&mm 9 4 / 2 1 6 5 >7^^ 

1 0 ] 6 - 4 0 9 3 5 

[&ftXm 1 1 1 #Pfl¥ 6 - 5 6 6 9 2 
1 2 ] 7 - 4 1 4 2 9 

WmXmi 3] U^MH 9 3/3 0 6 l^^yyVv 1 
1 4 ] #HFP 5 - 2 1 3 7 2 1 ^-<2rfR 
1 5 ] #M¥ 1 1 - 4 6 9 6 -S§-<2rfR 
» 1 6 ] #M¥ 10-191991 -^=fft 
[iNffr^Citfcl] h • (Matsumoto, K) £>, * • >f > ? 

-f-v 3 (Kidney International), 2 0 0 1^ |59 
p. 2023-2038 
mmfXWt 2] X7-7-^x^7-;V (Swart s , J. R . ) , UV^Y 

• ^rl£ — ^-y • 4 y • A>f Jry-? S u~J— (Current opinion in 
biotechnology), 2 0 0 1^, $12t, p. 195-201 

[##St»3] 3->7xJV K • T-;v (Kornf e Id, R. ) lU, 7- 
a7iV • ktf J2-— • • 3r*r 5 ^ b V - (Annual review of 
biochemistry.), 1 9 8 5^, i54t, p. 631-664 
[##It^4] • jr.- (Kobata, A. ) , 3-nt°7> • y>-t^ 

• sr ~f • tT'^f'J- (European journal of bioc 
h e m i s t r y ) , 1992^,^209^, p. 483-501 

[##It»5] -x- (Varki, A. ) , ^'J =2^4 ^rup- (G 1 y 

cobiology), 1 9 9 3^ i3t, p. 97-130 

mm^U6] ■ v- • x-y (G o o c h e e , C. F. ) £>, *4 

^ynv-(Biotechnolgy), 199 1^ i9t, p. 1347-1 
3 5 5 

[##If»7] fry?- ■ (Takeuchi, M. ) mi ^*'J sr 

nv-(Glycobiology), 199 1^, ili> p. 337-346 

IWm^-XMS] y A Ts-^y -^-(Wiseman A. ) , -x^r^-T (E n 
deavour.), 1 9 9 6^ §2 04 p. 130-132 

[$mWXM9] 7 7^->- (R u s s e 1 1 , C. ) F7'J7> ■ 

v ^r~±)V • :f7* • ^-t-^ ^ ny- (Australian journal 
of biotechnology), 199 1^ H5t, p. 48-55 

[^#It»l 0] ^*;V^y • T-;V • V- (Buckholz, R. G. ) 'ftfc, 

I ^Mtf n v- (Biotechnology), 199 1^> |9^ 
p. 1067-1072 

[*#Ml 1] • -r-f- • T-;v (Gemmill, T. R. ) 

^-f ? # • h • s^-i •Xy-iViJ'TVZ (Biochimica et bi 
ophysica acta), 1999^,^1426^, p. 227-237 

[^ttvfcSU 2] T)W^ry ■ x-y (A 1 tma n n, F. ) <b, na^vjx. 
^ 1> •y>-til / (G 1 yc ocon j uga t e journal), 1999 
^ il 6^ p. 109-123 

[itMl 3] ^7-x^f (Hara, H. ) ^ v>-^-;V • ^T* • *4 * 
(Journal of biochemistry), 1993 

II 144 p. 76-82 
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[##ft» 14] ->;X.x^ ( S h i m i z u , N. ) *tr 5 iJ )V • T 

> K • /<>f v^*;V • U ^-5^ • rr 5 jx^-v 3 yX (Biochemica 

1 and biophysical research communicati 
ons), 1 9 9 2^, il8 9t, p. 1329-1335 

IWWWrJCMl 5] ■ T-;V (Ho f ma n n, R. ) • 

• i7-f • 7^^ (Biochimica et biophysic 
a acta), 1 9 9 2^, |112 0i, p. 343-350 

IW&WJClfcl 6] h • *r- (Ma t s umo t o, K. ) i& 1 *4 * >r 

5 iJ)]/ • 7 > K • /*>f • 'J -9--f- • n 5 a— ^-v a (B i o c h 

emical and biophysical research commun 
ications). 1 9 9 7^, §2 3 94 p. 639-644 

WWfFStW^l 7] ^- Y~?y • V- (Hartmann, G. ) ^Qy-fV 

y ? ■ ty" - - tyat jv- 7 % 7*5 - • ^- y • -9- -f .x. > ^ . - f -afff 

7F^r-F't7'7^'JA (Proceedings of the Nat 
ional Academy of Sciences of the Unite 
d States of America) , 1 9 9 2^ |2 3 9|89i, p. 
11574-11578 

mm^mm 

[0 0 12] 

*§&m oiiit h g f <omm zxm-mt tzmmxmm^mmmmm =?■ * l > t ^ 

[SMS «r & tz #><D^m 
[0 0 13] 

#s&ra#e> li^mmmzmfcir^ <hgf otiii}cits«^itifafce*> 

H G F ©JRHftfclfc* U^HGF <DWMHfi$kW^fcZ> - ^^ffi L/S« H G F <D X d 

m z m-r & s& mm ^m^Lxi, mm l x ^ & 1 1 < i^i-o - 

( 2 ) ±ie ( 1 ) iemo*t$i&MjrajMmB^& o x, %muwmm=?-v>&-& < 
& 1 *ffi<DmmtMUte&\<*xmMfi t ttto-£ti%^ x ? kt§ ymmm^M^mx 

( 3 ) ^mmmmm^<ommxmmsfmmmmm^-<D r^y nmm km it, ^ a ) 

tf^d) \,Z7fkZti&&M<D&%< k*>—^&±&&2tiX^ZZb*ftWLb't2>±R (2 

a) mm&imm^OT $ SWti5ffl* A s n-X-S e r^UA s n-X- 

Thr (xiiPro»7 5y»to ) -c^ £ tL & n - ^SMitttira <z> a > * > 

b ) if mmnmm^-vT < j mmw^^-r^ Asn-x-se r t i± a s n - x - 

Thr (XliProMOTUl^to) N -jfr^JMRttiD© 3 >-fe > 

•^I£T!j<7) 9 -o«3y-tyt/;S2^(7)Se rf/:liTh r, V*t± 2 &±<D 3 > 
•fe^-9-^.SB^JcoS e rt^li/^i^Th r ^#^7 5 7 ^Itft^ tLTV^S ; 
c ) JTF«ii?aH^7^ ^BftE^"*' W=fc1"* A s n-X-Se rifciUsn-X- 
Thr (XBProMOT^I^to) t?^$tL*N-j(g^Sl*l®#iP<0 3>-fe> 
■^^le^ijcod *k 4>&< £ — oco3 y^y-y-xmnox^p r o^S^^ttrv^ ; f 

ffl«E#2 005-3003420 
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S»t* S e r 4 fel±/^ XXfT h r rt^T^t^iCtU^lTV^, 

( 4 ) JfflJEii^H^t; h IffjWBlfeitfJfiH^-C* & i fc *W*fci-S±SB ( 1 ) * ( 

( 5 ) liiiiii?^^ aifcii'fj' M-mmmmm^b & zt*mwtt-tz>±m ( 

1) frh (3) ov^tt^^EitoftffllXliaiffFJfflJfeJtfJBH 1 ?-, 

(6) E?!l#^l tCfB^T5 ;mWM*%> fcfcSfcSg3*L&J:IB (1) (4) OV> 

a) tf>£e) Ki^^tLSgfcSE^ft < t oJJUijF&StLTV** t fct^ 

a ) *2 9 4fiifc i tf* 2 9 6 SbF-lfi© T 5 4 it \±/$$ X V s 

%2 9 5&<DT< r o Ctl?^tv^itt: ioti2 9 4 ffc teflSfcjWSn 3 

tLTV^iV^ ; 

b) #4 0 2«fct±/:fc iTO4 0 4t©75 7t»75 ^Hfefc^ SfcH/fc-fctf 

14 0 3f£<9T5 r o KllJfeStl/CV** £ t i:iot|4 0 2fi«S«^tSn$ 
tL-cv^v^ ; 

c) IS4 7 6{£cD75 yf««75yti:i^$tLtv^tt(:j:oTi4 7 6ffiJw« 
«j&*ttijn3*L-c\/>&v* ; 

d) H5 6 6 ft* fctt/is Xxrms 6 8t<?)75 ^i*»#OT 5 J^li/^i^ 
^5 6 7I40T5 /S^"P r o KttJfeS *LTV»* £ J: o 5 6 6 ^««*»#Jn $ 

e) *6 5 3-&£fcl±/:fe £0**6 5 5&<DT< JWfi*fo<OT 5 yfC, 4 it \±/ i3 «t 
16 5 4fi(7)7?y^ s P r o fc1RJ|3*L"CV>;& £ £ J: o Tfc 6 5 3 ft fcWfcjWSlI 3 

(7) @B^iJ#-^-2 l'|BttcOT5 y BfeBE?!! fc fc3fe£$*LS JhE (1) **5> (4) cov^ 

a) *2 8 9ffi*fctt/*J:O f *2 9 ltOT? /I»75 71^ £ fcli/iJAtf 
i2 9 0ficDT5 yl#P r o Hfiife$*i/CV>& £ £ £ J: o T* 2 8 9ffitc*MR* , #lni$ 
tLTV*&V* ; 

b) *3 9 7ffi* fcfi/isJ: If* 3 9 9fi©75 ;f»75 y^C, t fctt/isj: 

c) H4 7 liiL<DT* y^fllOT? yafttlKft$tLrv>*ifct:J:-oT*4 7 lffcte* 

d) *5 6 l&-£izte/&£Tfm5 6 3fi©75 -/Bt^OT^ ^Rfc, tti\*/&£& ■ 

15 6 2t©7^ /i^P r o ti/CV** t fc ^ J: o T* 5 6 1 tfc fclMR^ttin 3 

e) H6 4 8f£4 ti\±/$S XZfme 5 Ofe^T^ 7t»7^ SWLKs tizl±/& XZP 
me 4 9f£<DT5 ;f^P r o |:fj|?tLtV^iii(:J:oTi6 4 8ffitC«f«##Jn$ 

[0 0 14] 

(8) w ' _lib (i) ^ (7) <D^-ffii)^z^m<Dmm.xmm^mmmmm^=i- kl 

(9) iiie (8) E«ODNAtill*M^^ 

(10) JtfE (9) iBftco^ ^-^ffl&^SAU Riffll6**&#U »JfflJfert'fcL< 

ffiiE#2 005-300342 0 
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(11) MWMJE-e&£±iB (10) IBmoMii^IMIBE^liMH^^^ft 

(12) *^M^W^7t{i^3l»t?*^JifB (11) IB«o«m^aaMJ!Sii 

(13) ±i2 o) mmvy^? ? ~zm&mm~mxL, ^m^^mmxmmM-m 

*&mt-t&±m (i) &b (7) ov^-rtL^^iBmonii^jiMfFmiimH^^^ 
■ft, 

(14) mm. % m-r M-mm^mm^- z mmxtsm-? zzttzx-o xmm. *^*b * tz \t 

t-r&iifB (i) frb (7) (D^^^Kmm^mmxmmmmmmm^'DmMm. 
(i 5) mm*%ir&iftmMmm®*z*~Firzmmmi\z^tfDNAZMfr&A,tz 

m-zzk*mmk-r&±m (D *»e> (7) cov^-rtL^^fBao««^iMiTiffliaw 

(1 6) nmzmir&RrMf&mmm^z*- v-f&mmmttzi$±m (s) iB^c^m 

W:£-tZ>±m (1) (7) ov^TtL^^IBmoMfl^lMIfMii^tH^co^ft, 

(17) JifB (1) frb (7) <7)v^-ftL^tcfB«o^^aMJif|fflM^|H^-*^^ 

(18) _LfB (8) SBIfcWDNAfc^tritfc^t&SfaS. 
[0 0 15] 

%n±, Mmzm-t&iiGF tmm^mm, m?mm (mz.it, * 

7'?K fr-tf-^, ^v, <>v, fcyy, ^Myh^iif) CML, W®$m 

mm%L 1 • +-&m&mmm%L mwrnwrntsmm, ^mwmwmmm±M, u-v 
yfrMfemm, mmtmmmn, mmmm&mn, mmm^mmm, M-mmmmmm, m 

£ fc, *^H^O«il^lMH G F tt^#I^^ri-^> H G F i 19 & ifiL^^tt^Ji Lt 
[0016] 

*§kmzmmzmwir2>o ^m^-b^mm^Mmu gf^ was**-*- ami 

?LSb%. #!lx.f£t K >f* % ^>>*\ 
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^ #fc**Qfc3£S*LfcHGF*v>} 0 
4 fc, ^IPJiOM^JIMH G F Kit, »HG F $ ft* J: d MM 

A $ tt/c IfcSB?!l <o v % > 1 & L < i4SMI cot < y Wt#&9c* S$l> fain & L < 

*^(7)II^!IIHG F Cli, ^©HG F KJmfcjWtnStLfcv^ J: o AS 

imxi bit, m&^m^m^mmmftFcDmmv&mmijmKzt) , ttzit^m^ 

h g f it , h g f <Dmmttw$L<D& ti>—*miz33\,> xmm 
&ttua ztiK^zo iz&m * mx t ^ h g f mitt * m.&-& ^ ^ ? * - * wi& ^ix l 

£ , ' #5&W©*Mfi&Sa HGFIt Mm. ^tt^HGF CDi&^I^J £ # tr ^ * * - £ 
[0 0 17] 

HGF<Z>««ttMSfl:<B4>S: < 1 & — *-J3r C*v>T«f«##Jn$ ft&v* J: $ &c H G F iS 

a»<Ri:0-jBf#a*iH»****©^ -ett-PtLtcov^-c^o J: d ^II^fAt^o 
N - fir£1SMfft! K i± 3 >"b> VXWffl [A s n-X-S e r ttzitA s n-X-Th r 

& § Wt A s n (Kobata, A. , Eur. J. Biochem 

1 9 9 2^, |2 0 9f, p. 483-501) o ZCDtztb, a V*. > X Sfi^iJ 4 1 <£> 
Asn*f©7US (#!)xJi\ G 1 n 4 1') *£V*tt, SerifcliT 

hr»7^i (fllxtf, Gly, Ala4lf) * J: 9 

Kfflv^r^yftii, jiis=i>"fe>^^SB^jofr^oT5 ;mmmbmtz-%^y*y*r* 

T h r co 7K» £ *HH **#in ta^-C> 0 - IS^l«I#iO £ $ & *Bffi S e r i it 
T h r ^fi<7)7 5 ;t G 1 y ft ^) X d KVti&S&MK&R*&\-t 

zzbx-mmffluommzfrmzt&zbtfTrz&o z<om&. mm-m^&r $ ;mt 

[0 0 18] 

HGFt'*»t**MI#]tnHWfa:i±, Mitft MiGF£33V**Cl4 N BB^!)^<0|B^I#-^ 1 
^£ti<2>7 5 y^IB^iJ0^2 9 4&CDA s n (N-|t^MM#l) , |4 0 2t©Asn ( 
N-lt^Mfi!) . ^4 7 6<7)Th r (0 , ^5 6 6ficOAs n (N-jft 
^-MMil) , i6 5 3t«Asn (N-^MH#I) ^*S 0 @B^J^O@B^J## 2 

-C^$tL<2> 5 75 h HGFJC^»t**fll#linWfi:i±N ^2 8 9iicoAsn ( 

N-fe^Iii) , i3 9 7ficoAs n (N-i^Hi) > |471<7)Thr (0-jft 
^•MM) , ^5 6 ltOAs n (N-tt^-ailiai) > ^6 4 8fi^)As n (N-^I 
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£ tz „ JifH t F H G F ©±|B 3 > * > SB^iJ it , BB?!)^<£> HB?!)#-^ 1 T^JF cf tt-5> T 5 
y KSB^iJO^ 2 9 4 2 9 611 i4 0 2 ft#* $ 4 0 4 it, i5 6 6 GLUp h%5 

6 8ft, is J: ZfM 6 5 3 ^6 5 5 ffcfc^&i"* c 57^ Mfc%M t>HGFtl± 

2 9 1ft, 13 9 7 P)$3 9 9 ft. f 56 1 ft#» ^5 6 31 35 <£ 6 4 8 ft#» 
6i6 5 0ft^MEl"&o 
[0 0 19] 

«0|RS*fcJ:oT#DNA*laJ!3ttiU Mil^flMH G F ©f&S^* 
L ^ 9 - O 7" n ^ - * - <£> T : M K M B.W- * t D N A V # - -If £ JB V > T H 8rfr L T ft& 

J: 19 (1) ^n^E-*-, (2) U #V-AM^fl5ft, (3) (4) ^f&lK 

Ot^ilHG F£n- K-r*ift*E^!«r#trDNA, (5) *ih3K>, (6)*- 

_t|B D N A (± , ±IHHfI#Jn^ft KmmtmX £ HGFta-KtJ 
m^SB^iJ ?> 4 S D N A WCfc < > ( a ) iiufBlf #I:Xtf M HGF*a-Kt* ^*IE?!l 

, )J»oHGFflHt*tt*Seit*3- Kt*DNA, (b) i!5«aiHGF^3 
- Ki-*«*E^J**i-*DNAfcffi*W3flrttt*iB3?iJ*»feJa:*DNAi:^ 1 U F& 

&DNA, *fc«± (c) ttriB«<R^aailHGF*3- Kt««*E?!*ttSDNAfc^ 
&< i:*>6 0%J£JLh<&fflRlte*#U ^HGFfitt*tt4SfiR*3 - Kt5tt*B 

* F V hft^T^^'J 94 XnTtg&DNAiifi, JifBD N A £ 7°n - 7* 

iU, nn~- wW:/y ^M-tf-->a ^7-^ •^^7 -, J^€-v3>& 
$ & 7u y F ^ 4 7 U ^>f -tf- a > if v> & £ J: <9 # D N 

A^r«i*-r^o 

Xb'J yx> F {±, MxJ=£\ 0 . 1-2 ffifSKoaifiE^ S S CM ( 

lHSSOSSCftO«li, 15 0mM»f'J-?A> 1 5 mM^xy^t F U 7 

fflH1£4:;£"f-&DNAiW\ /»f7hT/^x>I>4Mi:Sv>t, < 6 0 

%Jei±Offiratt*^Ti-SDNA, 0* L < lift 8 0%Ja±©ffiRH£**-i-ADNA, £ *) 
fftLOi, #&9 0%JEJL±OfflRtt*«-t*DNA, £ 5> Jc» £ L < »±» 9 5 %J£Ui®ffl 

AjftJKj6*j& 19-40 mMgg, $ftL<f±^Jl 9~2 0 mMgSt, aflf^jfe 50-7 
0 °C3I^ ffS L < fi^j 6 0 — 6 5 "Cfl^O^fr* V> ^ o tf'J A«Jftj&«ifi 1 9 

mMtS«« 6 5 TCSS^i^f 404 Lv^#7?* S 0 
[0 0 2 0] 

*Wiv^iHW^^^-iLtl±, «im^t^MlipBR3 2 

2, puci8, P uci9 (Mmmn) %t*<D77x$ k*, 

lipUBl 1 0 (v^^tt) Kir, ff=l:f±ttS^fipYES2 ( 

Invitrogen). pRB15 (ATCC37062) ft if0^9^ 5 K*fflV>* 
£t^^«o tttilfilOllS^^^-fcUTtt, pCAGGS*ilfpCXN2 (N 
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iwa, H. , Yamamura, K. and Miyazaki, J. , Gene, 1 
991^, Il08t, p. 193-200, #H¥ 03-168087) , pcDL- 
SR« (Takebe, Y. et al. , Mol. Cell. Biol. , 1 9 8 8# 
, 8 ^, p . 4 6 6 -4 7 2) ^ If&mf h ti& Q -eoflil, /^r'Jt7r-yA g t 
10. A g t 1 1 U YvtV-yW) , f^MSV40 (BRLti) , BP V (AT 
CC VR- 7 0 3) , V frA<DMfa=?-&$k<Ds<? * - ft if £ & % 

[0 0 2 1 ] 

7°u^- 9 - £> i XI 9 - 5 * - C1LT & , mi^iftMH GF^n- F1"^1«SB 
oHil t~ Ji it Z> a± L & <£> -e & tu?# R5fei± ft v* 0 7° n ^ - * - <d$\} t 
LT«:, a±^I§tt^&&*§^±. trp7°n^E-^-, lac^ot-^, rec 
A-7°n^-^-, APL^-^-, l p p yn-t-^-ft if#*;Wb*L, 
■CabiW-frMU P HO 5 7°n^-^-, PGK/n^-^-, GAP/nt-^-, AD 
H7'n^-^-4^W^^5 0 IMffiJ&^^t LTfflv^^fi, 57^^17^ 
(7^jV7RSV) , MPSV, ^V*v-^-f^^, HH^-f^*, Tf^^iV 
X. 7 v^tf n-77^f ;vx, h V l*!!!'^ *M Y *1fu??4 fc* (SMV) , B 

lOf^-O^, y?7>7^W4 0 (SV4 0) , 7^y-77^W4^7^iV 

/x>;\yf-, >f? V :tv-.x.>^:y^-, TrV ^ -f C9.X. % t^^lfb 

Mo if;^-U-^-tLT(i, trp^-U-^-, lp 

p*-5*-^-ft^£, i±«f»i^, 

[0 0 2 2] 

z(D£i KLxmm^fitzmmxmmuGF^m.^9 ^>^~r> vmm£ (j 

.Mol. Biol., 1 9 7 0^ I53t, p. 1 5 4 ) , 7° u V 7°7 7, h ft ( P r 
oc. Natl. Acad. Sci. USA, 1 9 7 8^, f7 5|, p. 1929) , 
V ^*JVy7Ag (Science. 1 9 8 3^ i221i, p. 551). DEA 
Ef^f7>S (Science, 1 9 8 2^ §2 15t, p. 16 6). K^C^ 
(Proc. Natl. Acad. Sci. USA. 1 9 8 4^ i8 1t, p. 7 
16 1) . -f y tf h n y - y y 7& (Proc. Nat. Acad. Sci. USA 
. 1 9 7 5^, f7 2t, p. 581). 7 4 )V7^<? 9 (Cell. 1 9 8 4^, 
|3 7f, p. 1 0 5 3 ) . t?zl±~?4 >yx^->3>ft (Exp. Cell. R 

es. . 1984^, il53t, p. 347) ft ¥K £ o tfitiX? *U ^StlSgl 

[0 0 2 3 ] 

i±t ITlv^ i tOT^ ^ilt Ltit ^MPltift < , », », SA> M 

mw.^m. <otgm ft <b & 0 ztib <nmm amfe z mj& lt^tu 

, & & ^ irmmxmm hgf^ mm$v ^m^m-r %> mmmmx «x.ii\ cho 
mm (t-^j --x^&xr-gmmm) , cosm, bhk«> -77^01271 

Hel aMft Zitmif hfr&o i/n-f^^-X^ft^^ 

mf% z t § , nMjfe-ete s f 9 ^ s f 2 1 ft t^mmzmf & - 1 ^-e ^ & 0 m 

Iff, tL, MWM&M}-1Z\± Saccharomyces cerevisiae, Schi 
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zosaccharomyces pombe, Candida b o i d i n i i , P 
ichia pastoris& if (DW^W'h Z> W2 A spergi 1 lusl> Trie 
h o d e rmal, Mu c o r m% t*<D&ViM*mf& - fcjPT* Z> 0 U< l±, 

[0 0 2 4] 

O^^TclMco^, LBft (HtKW) , M9§4 [J. Exp. Mol. Gen 
e t. , Co 1 d Spring Laboratory, New York, 1972 

p. 4 3 1] & if£#Hf £>tU ti^ifOf^ttYEPDft (Genetic 
Engineer i ng^ HI, Plenum Press, New York, 19 

79^, p. 117) %z*mftbtL& 0 m^mtdmmow;^. 2 q%^xt<d^^^% 

JfiLYt£^r1-&«^ -^/Hgife (MEM^i) , *OW*y 3®:^^ -^jgifc (DM E 
Miti&) , RPMI 1 6 4 0t£i& (BTKUm) %¥*mfzzt&to&&° J£5MESW££> 
*&#5i, MKt-2 0C~4 5°C, p Hfi 5~8<^IEH^ff*3tL^ ift^'fS CTM^v, 

ftfrti&o ttz, m^mm±<7)Mmmm% £~oW}&ii, a^-^e- 

[0 0 2 5] 

i&^f/rffi, S-^7rn^^>?n7h^77^ A;fj>*7 7n-^ 
77^-fOn-7f777^ l3J;lF7x-;V'b77D-7, ffi ^ n -7 h^57-f co|& 

•7 , is iTOH G F t5vf$-fe 7rn-7x77-f ^r^nv^77^ Oft ^-£-^-£3: if 

[0 0 2 6 ] 

4 fc, ^HHjOff IIAJIMH G F f±, «co^n<7)7^ffi^ «£ 19 M#I^#in Lfz H G F * 
»il^^*-r^P*-cKHGF^^S-r^^i:-e^#^tL^ 0 
SttLTii, N-^MHil<7)I^*^afi^tr(i^V 3^^^— « F, a^-y-f-y- 

[0 0 2 7] 

p, mm l ^ihjm m $t * ^ ^, & & m^f^-^ttL^se ® h ^ 

^^fUfflLr, B^SfiK^- K«DNA&£ WimRNA£#|glii: LT, &*Hfl&& 
ffl^fi;gSI^^fir7*S^v^ 0 ttifflttiiV^v-^, t R N A, SliRH^- 
& if 60^6 K'Jfrg & 4tL-CV^7tfe, £*U;:ATP^GTP& if <Dzc^ 

ff^HGF^n- FtSDNA*Sv^|J:mRNA^iIJ: L"C, L/cMM^ 
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[ 0 0 2 8] 

, w^j&-M£& tiz&^rmmzm-r&B. g f t i^osi*^ u ras^ttk iw 

T-^^o *^^MII^aaHGF{±«ISI^*i-^HGF «t «9 'fcJflL^^tt^lfiJJi 

[0 0 2 9] 

t> £ HH^caM HGF(±, nF^j; r/nt?LK)% (M x-it, 4 * , * 3 . 9 >7 
^fP^fJfil^tlSH G F ZmMJ&frkir&mmte, t4S«f IIMp§tL^HG F 

&;WfflIOtfUBI»jfc#k 3 7-y>^»W, «fc#P&#te«fc&!k SdM^M^WJ. Willi 

^MlSt^ftilH GF^a- K-f * D N A HHg^ ±|B^M<^^^OiIfS^« 

[0 0 3 0] 

■e^l-M^MHGF tg^ttiS^)^ ^^{±^-tLt'HfflOffi#:fc*^^^J, n#A 

fzfc, m.mwL, ^a^ii7X^ if) ^smLfz^, y ^ ^ 9 - & -eaaa u«i u ^ 
xmn w & k %m-t ^^tizxnmmr^^t^x^^o mm * <Dmmx.mm h g 

F^It LTJi, filfO. 0 0 0 2 -3 (W/ V %) mSt. U t L < i± 0 . 0 0 1-2 ( 
\t, %%*m, yvV^m, ^V-bn-tf9f->. v^n:J-;K ? <i t v ~f^)V?£ if) £ 

mcxmm-r&z-ttfxz&o uM^^mmxmmn g F^mt, s&mmm%tiz 
m c xm±mm-f &z\t &x § & 0 

[0 0 3 1 ] 

^§tm ommxmm hgf© mm wm <r> unit k m u x , ^^t^j $ ti & ^ t 

:5 ri ;5'>\ -r^ — b -;K T^^Vyy, v;nfh-;K jif-v^^Vn- 

te-so c^iix.}^ mmmwK, , mm mx.it, jum, d- 

T 9 tf T =f A , ^ J.#gfe^ h U ^ A if ) N mm±M (M x. ii\ L - T X 3 ;V if > 

mtE# 2005-3003420 



#M 2003-418790 



^-v: 12/ 



;V3-;k j£^>-Hf;i/:j^7A&if) , p HII^J (If, *9Mt?- h V * A, ^7 

7^;vi-fe;vn-x, 7 7 T 7 V ;vg£rz *° 0 -r-, \l Kd 3=- v7u tf ;v-b;vn -7 7 * V 
-K ftJVK^r f;l/xf jV-bJVn-^!fc if) & if-e3iJ&£J&£ <7?^W t L < , # 
7°-te frM tr i± , JJ§y#14 # 7° ;v^iJ $ *l & © **0 JLv^o 
[0 0 3 2 ] 

U Ifii^IlH GF Lt 0. 01mg~5 0 0mg, flKliO. 0 5 m g ~ 

1 0 Omg^O, 1 B 1 [!3^v^Li5clii^^ttTS:#i-^o«^-e^^o 

[0 0 3 3] 

^PJ3<^Mfil^JiMHGF£3 - Fi-^^*@e^J=Sr^-r^DNA{±, ±ffi^7 

e , ±iao*Mi^aa hgf a^f- t m^mm®- t ©t^# t 

LTftSJWit^iLv^ atfe^ailMfcfc LfWU 7^;v7^7^-, 
ate^-SUR-** * tv^o 7^;v7^7 $|xJ4\ ^^xeiiy^^^ 

7rv 7^;v7^<7 7-, tt* JW&t> 4 fr?*^'? * hiv^^, 

^y>7"l^^^^^^, -fe77M 7^ ;V7^7 btl&o #f-^7'I4 

a^aiRff-c ii , «i (4\ *° u v v y , *° 0 v 7 5 7 i&m & ^ o *° v r 5 7 m> v *° v 

[0 0 3 4] 

hgf : iWBfl&iffcH^ 

dHGF : 57 m^mrmmmm^ 

L B igjfe iLuria-Bertani *&:Hb 

DMEM±g±&: 

Amp : 7 7 tf V V 7 

F C S : «BM 

N a C l : Slt^ MJ 7 A 

B S A : 7 vjfllTtT^7^ 7 

pbs : 'J 

Tw e e n 8 0 I ^ V t^->xfP> (2 0) V^t^>^7 t^x- h 

[**fe^i 1 1 
[0 0 3 5] 

mmmm^z iz&ztiz 575;^mhgf (a hgf ; m%.m d kgf t 

Zti>$>2> 0 ) *3- F-t-*«UfeHB^I*p CAGG S ^ - ^ft^^/fo #^>^ 
fc^^^- (MT> f^I^^^-tv^o ) ^pCAGGS-dHGFhf>t^o 

d h g Fieinfftts 5 toffinw&ttWR®. (w&mow&m^ 20289^ 3 

9 7ft, 4 7 1ft, 5 6 1ft, 6 4 8 ft) * 1 O 5 fffiW<7>^#|7° 

(5' -V^ift-fb) *^j£L, pCAGGS-dHGF^7^-?-T>'^l'-f 
J:LtfSfA^iL/;o :(D«J;^ K^J#-f- 2 tL* 7 5 ^ WWM<D v % 
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, A s n 2 8 9 . Asn 3 9 7, Asn561, As n 6 4 8liG 1 n(:> Thr471 
J2G 1 y KlMft£*U&o 







5' -tgc get gac aat act atg caa gac act gat gtt cct ttg-3' 


WWW4 


5' -ggc aaa aat tat atg ggc cag tta tec caa aca aga tct gg-3' 


iS?iJ#-s§5 


5' -tgc aaa cag gtt etc caa gtt tec cag ctg gta tat gg-3' 




5' -ggg aag gtg act ctg caa gag tct gaa ata tgt get gg-3' 




5' -ggt gat acc aca cct gga ata gtc aat tta gac cat cc-3' 





[0 0 3 6 ] 

SSRfAKIiSTRATAGENEttOQu i kChange Mu 1 t i Kit* 

mmLtzo ^momx-ztitz^? (jy.r> ^^^-tv^ 0 ) «e. com 

XL 10 G o 1 d<D^y^7-> HHU&WgJMgifeU LB/Amp^-HtAmp 

mm h g f <d n - kw^k o -c matie^ * #w ^tc^t, m^o^u-y^?, 

fc^*-fciI^U JBlftoHUftJ'fflv^o #<bfr7t^^*-J±p CAGGS-dH 
frffv*, « tt© 3 ffi^O$f#J|£4df 1"£ J: 9 tRff-L^SS*^^ ^-pCAGGS-dH 

GF-nNG^SUo Sfcfc, ±153, 4 <7)^M7 o 9^~£Jl^T|^#o#fE;:HT 
v^ ^i©2 mm<nmm*tefe-t& «t ? k^w-l^ss*^^ ^-pcaggs-iihgf 

[0 0 3 7] 

f4a^?-pCAGGS-dHGF*i^I^^^-pCAGGS-dH 
GF-NG, p C AG G S - d HGF- a NG, p C A G G S - d H G F - p N G & * ft 
-etlC O S - 7 Wife £ F7>X7xM Lfco COS - 7«f±DMEMigitfi^4 1 I6ifilfa 
•It (FCS) * 1 0 %i&LTig*L7Co JW16J±h9^^7x^i/3>©ii:|&C«SJfllfltD 
MEM§li:$ftLf; 0 h9>^7x^i/g>li'J#7i^^r/2 0 0 0 (Invit 
rogen) Srffi v^T 0 tfy s. ? v 3 X o tffo fc 0 f7>^7i?y 3 >©6i 

1 %FC S ^tfDMEMl^MftU ^llA^'JV^ljtig/mL^^ 
£-5 J-ffiflnLfco itL* 3 BTO*U KldHGF^iytMIdHGF^i 
tffc:*j|*S*;fco 3 Bfi:^^*IlIJRL-CM^L, 0. 2 2//ra7^V^- tliL/:! 
, iI(:ftt^lt"-8 OWft^Lfc, ^tti*fc^3*Lfc»&3ldHGF:B J: til 
^fIIdHGF©ISttEL I SACiotMUo 
[0 0 3 8] 

±|Bco^Jfe*ftf<tU 2 2 ^ ;l/^--eitiiL7^f^ 5 0mM Tris 

- H C 1 ( p H 7 . 5), 0. 01%Tween80. 0. 3M NaCl t¥ML/: 
H i T r a p Heparin (Bed volume: 5mL) (Amersham 
Biosciences) K0. 6 m L /%~<Dffi,MX*ffilm Lfz 0 ts 9 A* 5 0 mM T r 
is-HCl ( p H 7 . 5). 0. 01%Tween80, 0. 3M NaCl f^W^k 
, NaC 1 St^ 2 Mi f ±#§*^ i h t: i otf 41 d H G F£ i W^II d H 
GF^ifflH/Co »ffil± 1 r&~L/ft<OWMX'^, 2. 5mL/t ub efMUo 

f^i d h g f jo i wwgi^iaa d h g f (Djffc-t&mft* mflxu. pmi-m i:iot5 

0 mM Tris-HCl ( p H 7 . 5 M 0. 0 1%Tween8(K 0. 3M Na 
CICbuf fe r^MLtzo iftfcrab u f f e r T^MLf;M i n i S*5A ( 
Bed volume:0. 8mL) (Amersham Biosciences) K 
0. 4 m L /5-WllfiIin Lfco * 7 A ^ 5 0 mM Tris-HCl (pH7. 5) 
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, 0. 01%Tween80, 0. 3M NaCl ^MYik, N a C 1 SIJK* 1 Mif± 
TSf&Sl dHGFfiJ: ^tt^tll d H G F £t£ffi $ vttB tt 0 
. 4mL/fi-^i!RjS-CffV», 0. 4mL/t ube^ILfco fMdHGFUiOt 
fit&Sll d H G F (Djffe-f & 0JR U *M8M*JK tSDS-PAGEKic TilB L 

/Co 

[ 0 0 3 9] 

f4I^^^©iACioTHe.*ifcdHGF*COS- d H G F - WT, 
^-©iXCiotf^ tLfc^M^lM d H G F =Sr-e-tL-rtLC OS-dHGF-NG, C 
OS-dHGF-aNG, COS-dHGF-jJNGifttio 

#M¥1 0-191991 i:fet<7)MtfoTCHO»iao-C^ d H G F 
5fiR*I»L* (CHO-dHGF-WTtit^) 0 
[0 0 4 0] 

itL^OdHGFisJ; dHGF^SDS-PAGECio "CJttRLfcjfit* 

*H1 fc^o i^aSdHGFWCOS-dHGF-NG-CIl, « <£ & 

MttM (Kf&Sl) dHGF-C^&COS-dHGF-WTfcCHO-dHGF-WT* 
& fc, COS-dHGF — WT & CHO-dHGF -WT J: *3 «$l#50OfI,K^ 
&v^*\ LTfflv^cCO SJWJSfc CHO«BJfi©»fll#iinffi*Oll**v»ttfl| 

fi^oHi: «£ £ & CO fc#x. <b tL/i 0 a fltOlMR©* COS-dHGF-aN 

immm 2 ] 

[0 0 4 1 ] 

mmm 1 -cw & ^mlm d h g f # x zfmmxmm dHGF*fflv^ ?^ jff^k 
%bti?zM-mMmm* 5%fc s*#tr*-f u taxe (we) mcisu 3^10/ 

cm 2 ©ttfM*f ^ >r>at:i^/c 0 4B#r^t'W*l^*LTffLv^WE^ 
(5 %FC S **tr) 4 8 0 /i LfcfltJfeU *&***fcttL;fco $^.1:2 0^^1 
d H G F £> i r/MH^SM d H G F £#tf^ > X;Wtm£ 2 0// L tfSsin L it#£fi$E L 
tz 0 Wt&M dHGF^i xm9kte9iM dHGF«lt^?)2 0 ^ffi©^ [ 3 H] f- 

5 Vy (2 5 C i /mmo 1 ) * 2 . 5 ^ C i /mL «£ $ fc^JllU $ hKig&i 

6 B#F^KL7to -f-W^ P B S -e 2 0tfti£U 1 0 % F V * u nfifsBfefc^inLT 
41C"e2 0fl"IBIilLfco Sfcfc, ffLv^l 0%HJ^nntt(;tiLTl 0£-F»g 
U 2tfcH2 O lmL«L/: 0 ifLCO. 5N-NaOHtM"C3 7^3 Ofl-|| 
4 V*^- h L> IHflfe^M^^TTto 1 N-HC 1 SriJPx.Tif^lLfco - 

7-f A'^-lCHF/'/f V-*- (Mel t iLex) S;©^*^ 

WoTMStt^SteLf; (12) o mmwmi^ W:$()^W; [ 3 H] f- 

«flIdHGF (COS — dHGF — NG) HU f^IdHGF (COS-dHG 
F-WTfcitTCHO- dHGF-WT) h IWI^^f «±»ffitt^^ L/io «$StO*f8£ 
^atl.COS -dHGF-aNG^i^^iOfi^atSCOS-dHGF-jS 
N G & R^OiStt** L/co 

[«M 3 ] 
[0 0 4 2] 

MDCK-3B*^DMEM (1 0 % F C S MLT2 4 we 1 l7>- 
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M'lXlO 4 cells /w ell (4 8 0 // L/w ell) ii(:f41d 
H G Fi3 4 tflfiMR&SSl d H G F fc^-tr fltffcif > 7°;V 2 0 ^ L £?^n L 0 3 7 *C "C 2 0 
0fW^#Lfc^> s c a t t e r<^tiWit»$l/: (H3) o 

tMldHGF (COS-dHGF-NG) 14, f^ldHGF (COS-dHG 
F-WT^iCFCHO - dHGF-WT) M^mmMMm^^ LtZo <t|<9fl^ 
COS-dHGF-aNGfeJ: COS-dHGF-/?N 

[HJfcfll 4 ] 
[0 0 4 3] 

DMEM (1 0%FC S*-£tr) Lfc a 7 (Cellmatrix 

I -A. SfE^7f->) i:MDCK-3B!MliU5 0 0 0 ce 1 1 s/mLWl 
»t U 2 4 w e 1 1 7°V- h K 5 0 0 (i Lfo^-ftL/: ( 2 5 0 0 c e 1 1 s /w e 1 
1) o 3 7tT?l 0 5-181^ b LT39-^>* WbL*^ DMEM (10 

% F C S Sr-S-tr) £ 4 8 0 L _t« U £ £ KSP&Sl d H G F is 4 WflMfi&iBBl d H G F 

«**MMrc*MfcL;fc (04) o 

iMIdHGF (COS-dHGF-NG) (4. f^idHGF (COS-dHG 
F-WT^i^C HO- dHGF-WT) t IW^ffiJgjSfiHSifcjF Lfco «0I<O*HK*: 
COS — dHGF— aNG434 /? II <£>$| COS-dHGF-/?N 

5 ] 

[0 0 4 4] 

fMdHGFlJiJFiiMIldHGFt^^^SOmM Tris-HCl (p 
H7. 5), 0. 01%Tween80. 0. 3M N a C l tff Lt 5 0 M g /m L 

WSrtv^T/^U, -8 0GC§lL/;„ t > > 7 L^cii^ 0^41 d H G F 
45 4 WSt^fiM d H G F O^^Mtt * , HJfefll 2tRti:U7 7h FFUKM K 45 
^DNAMtI^a(;lot|fiL/;„ mi!t«56^*feo-CJ±, tV^T/^L^: 
»it*PBS, 0. 5 % B S A 1 1 2 5 n g / m L Cf t L f © 2 0 ^ L ^If II 

0^tl4 8 LCllDLtf i na 1 5ng/mLtU 0 

ti^aidHGF (COS-dHGF-NG) 54, MdHGF (COS-dHG 
F— WTioitFCHO — dHGF-WT) t IW©iftfl?5£5£te*JF Lfc (1215) 0 <*m<D 
%gm*Xm-f2> COS-dHGF-«NG45 4 V fi t&V>m&* %&-t 2> COS-dHGF 
- /? N G & m^$<D%m$i*7FLfZo 

[mtm 6 ] 

[0 0 4 5 ] 

mM Tris-HCl ( p H 7 . 5), 0. 0 1%Tween80, 
0. 3M NaClCNa 1 2 5 I^50/<Ci illDL, Zflfc IODO-BEADS ( 
PIERCE) *■ ltM&&nLT\ gaL-C5S-RK >*ra.'* — h Ltz 0 Z Z IZ 5 j* g <Dm*k 
M d H G F 43 4 tffcMR&ilS d H G F 20//L ( 5 0 mM T r i s - H C 

1 ( p H 7 . 5), 0. 01%Tween80, 0. 3M NaCl) *8SSn L, 

^m-t^tX^XB- F4b£OS£#lL£-£\ ftSfflLfcRlSJRfcS ephadex G- 

2 5 (Amersham Biosciences) A5A{:J:|, £ t 
laot^ElEONa 1 2 5 I£P&5<rU 1 2 5 I - dHGFfcflNRLfco 

5 0 0, 0 0 0 c pmcT) 1 2 5 I - dHGF^ 0. 1 %B S A P B S L 

TlOO/iLOiitL/Co itL^ICRv-)^ (8»tfr, it) KJHUBb^kS^Lfco 

l£\ 5 3% 15^, 3 0S-, 6 12 0^i:i-MJRL/;o«Lf;i 

ifctf* & JflLlt * fi-Ki L> arv^fc^v^-KT JfcTOtt £ L H^M d H G F 45 4 tFMH 
Mil d H G F <7)A^^tt^» L/c (0 6) o 
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SiOTldHGF (COS-dHGF-NG) li, C H O - d H G F -WT Ki&^X 
, A^O^tt^lLTV^^ COS — dHGF— WTfiCOS — dHGF — NGtC 
HO-dHGF-WTO^FI^tt^L^o £*U2\ $PJ1 C/TL/:i^:, CO 

[0 0 4 6] 

*Hi^«^aiHG F i±, Lf:HGF <5D / ft# H G F t Ltfit|.5o 

[0 0 4 7] 

[[HI] ^-HGFWSDS-PAGEti^M^^tlT^^o #HGF^I 
[HI 2] HGF©Ml«Wttl^^T, 9 y Mf^««^DNA^fi^r 
[S3] HGFOttMttl^V^, MD C KttcO^fOSSC i o t Jtt L 
[IH4] HGF^HIfittl^^-C, MD C Kfte©f IM^SC i o t Jt 

wtLtzm^ZTF-i-mx&Zo 

[H5] HGF©SSS£tt^*tMt|)^o 3 7°CtCi3V^r#HGF : S-^$tt/i 
[H6] HGFOl^gtt^^tat^Sc 
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Sequence Listing 

<110> Toshikazu Nakamura 

<120> Modified hepatocellular growth factor 

<130> N13J260 

<160> 8 

<210> 1 

<211> 728 

<212> PRT 

<213> Homo sapience 

<220> hepatocellular growth factor 



<223> 












<400> 1 












Met 


Trp 


T 7 1 TM 

Val Thr 


Lys 


Leu 


T T) A 1 „ T 

Leu Pro Ala Leu 


Leu Leu Gin rlis Val Leu 








r 
0 




i n 

1U 


10 


Leu 


nlS 


T T 

Leu Leu 


T 

Leu 


Leu 


T> t i „ A 1 « T 1 ^ 

Pro He Ala lie 


D-i-r^ Ttt-v A 1 n Alii PItt Pin 

rro lyr Ala blu biy bin 






o a 

20 






or 

Zo 




Arg 


Lys 


A A 

Arg Arg 


A ~ 

Asn 


Thr 


T 1 „ TT* _ pi,. T)T_ _ 

lie His Glu rne 


Lys Lys Ser Ala Lys Thr 






O IT 

35 






40 


A R 
40 


inr 


Leu 


T 1 T 

He Lys 


T 1 

He 


Asp 


T"\ A 1 T T — — — 

Pro Ala Leu Lys 


He Lys Inr Lys Lys val 




OU 








OO 




Asn 


inr 


A 1 A 

Ala Asp 


A 1 

Gin 


A 

Cys 


Ala Asn Arg Cys 


Inr Arg Asn Lys biy Leu 


DO 








TA 

70 




/ 0 oU 


rro 


rne 


Thr Cys 


Lys 


A 1 

Ala 


Phe Val Phe Asp 


Lys Ala Arg. Lys Gin Cys 








on. 

oo 






yo 


Leu 


lrp 


Phe Pro 


T>1 

Phe 


Asn 


Ser Met Ser Ser 


Al-TT 1 T T T(> T TTO Pill DKn 

Gly Val Lys Lys blu rne 






1 AA 

100 






1 AC 

lOo 


11U 


P 1 TT 

biy 


rlis 


Glu Phe 


Asp 


Leu 


lyr Glu Asn Lys 


Asp Tyr He Arg Asn Cys 






115 






1 OA 


1ZO 


lie 


lie 


A 1 T — 

Gly Lys 


A 1 

Gly 


Arg 


Ser lyr Lys Gly 


inr Val ber lie inr Lys 




lou 








loo 


1 A fl 

14U 


Ser 


pi tt 
biy 


T 1 T 

He Lys 


Cys 


Gin 


Pro Trp Ser Ser 


Met lie rro rlis blu llis 










1 CIA 

150 




1 R£ 1 AH 

loo iou 


Ser 


Phe 


Leu Pro 


Ser 


Ser 


Tyr Arg Gly Lys 


A T ^, -, n « Pin Ann Ttrv 

Asp Leu Gin Glu Asn lyr 








100 






17^ 


Cys 


Arg 


Asn Pro 


Arg 


Gly 


Glu Glu Gly Gly 


Pro Trp Cys Phe Thr Ser 






180 






185 


190 


Asn 


Pro 


Glu Val 


Arg 


Tyr 


Glu Val Cys Asp 


He Pro Gin Cys Ser Glu 






195 






200 


205 


Val 


Glu 


Cys Met 


Thr 


Cys 


Asn Gly Glu Ser 


Tyr Arg Gly Leu Met Asp 




210 








215 


220 


His 


Thr 


Glu Ser 


Gly 


Lys 


He Cys Gin Arg 


Trp Asp His Gin Thr Pro 


225 








230 




235 240 


His 


Arg 


His Lys 


Phe 


Leu 


Pro Glu Arg Tyr 


Pro Asp Lys Gly Phe Asp 








245 




250 


255 


Asp 


Asn 


Tyr Cys 


Arg 


Asn 


Pro Asp Gly Gin 


Pro Arg Pro Trp Cys Tyr 






260 




265 


270 


Thr 


Leu 


Asp Pro 


His 


Thr 


Arg Trp Glu Tyr 


Cys Ala He Lys Thr Cys 






275 






280 


285 


Ala 


Asp 


Asn Thr 


Met 


Asn 


Asp Thr Asp Val 


Pro Leu Glu Thr Thr Glu 
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OAr 

Zyo 




300 




bys 


lie 


bin 


p 1 tt 
uly 


P 1 n 

uin 


PI ^7 Pill 

biy blU 


C 1 -rr Tvr Arc 

uiy lyr Arg 


Gly Thr Val Asn Thr He 


0U0 










Ol A 

olU 




315 


320 


T-»»t-y 

Irp 


Asn 


p i tt 
uly 


T 1 ^ 

l le 


rro 


PtTO Pin 

bys bin 


Arg i rp iiby 


Ser Gin Tyr Pro His Glu 










0Z0 




OOU 


335 




nlS 


ASp 


iviet 


inr 


rro 


Pin Aon 

blU Asn 


rile l^yb uyb 


Lys Asp Leu Arg Glu Asn 








o4U 






O40 


OOU 




Tyr 


Cys 


Arg 


Asn 


rro 


A on P 1 -ct 

Asp biy 


oer uiu oer 


Prn Trn Pvq Php Thr 

11U 1 i JJ V)o X 11C 1111 


Thr 

1 ill 






O00 








OOU 


ooo 




Asp 


Pro 


Asn 


T 1 ^ 

lie 


Arg 


1 P 1 TT 

vai biy 


iyi bys oer 


Pin T 1 a Prn Aqti Pvq 
vJiii lie i i vj noil v/jo 


Acn 




o/U 








6(0 




OOU 




Met 


ber 


HIS 


n tt 
uly 


PI n 

bin 


Asp bys 


T^ir A -rrr P 1 \r 

lyr Arg biy 


Acn Pl^r I vq Acn Tvr 

xioii uiy JL^yo xibii iyi 


ivie l 


000 










QQn 

oyu 




Oi/O 


400 


P 1 TT 

biy 


Asn 


Leu 


ber 


pi n 
bin 


i ni Arg 


oer uiy i^eu 


Th r Ptj c Qpr Ma t" T rn 
nil uy b vjci ivic l iijj 


A on 










4Uo 




/tin 

41U 






Lys 


Asn 


Met 


blU 


A nn 

ASP 


l^eu n i s 


Arg nib lie 


Php Trn Cln Pro A^n 

1 11C iJ-l/ UlU 1 1U -floJJ 


Ala 

n i ex 








a on 
4ZU 






A 0^ 
4Z0 


/ -kO\J 




Ser 


Lys 


Leu 


Asn 


P 1 n 

blU 


Asn lyr 


bys Arg Asn 


Prn Ac;n Aqd A^d A1?j 


His 

ill o 






A C?K 

4o0 








A AC\ 
44U 






p i tt 
biy 


rro 


Irp 


Cys 


Ttt-v 

lyr 


inr biy 


Asn rro beu 


Tip Pro Trn Acn Tvr 
lie iiu i±jj xiojj i y l 


vy o 




yf cn 
4oU 








A RC 
400 








Pro 


lie 


ber 


Arg 


Cys 


Pill P 1 TT 

blU biy 


Asp inr inr 


Prn Thr Tip Val Acn 

1 ± O 1111 11C Vdl iloll 


T pii 


4bo 










4/U 




475 


480 


ASp 


ill S 


rro 


Vo 1 

vai 


lie 


oer bys 


A 1 q T ttc Thr- 
iild. l-/yb lili 


Lys Gin Leu Arg Val 


Val 










4o0 




/ion 
4yu 


495 




Asn 


p i tt 
uly 


T 1 ^ 

lie 


rro 


inr 


Arg inr 


Aon T 1 & PI \t 

Asn lie biy 


Trp Met Val Ser Leu 


Arg 








oUU 






OUO 


510 




lyr 


Arg 


A nn 

Asn 


Lys 


Mi* o 

nl s 


lie Cys 


Plxr PItt- Qor 

uiy uiy oer 


Leu He Lys Glu Ser 


Trp 






olo 








520 


525 




vai 


Leu 


inr 


A 1 o 

Ala 


Arg 


P 1 Tt P\TO 

bin bys 


Phe Pro Ser 


Arg Asp Leu Lys Asp 


Tyr 




ooU 








000 




540 




blu 


A 1 o 

Ala 


Trp 


Leu 


P 1 TT 

biy 


T 1 ~ tt: 0 

lie MIS 


Asp Val His 


Gly Arg Gly Asp Glu 


Lys 


o4o 










CCA 

OOU 


555 560 


Cys 


Lys 


P 1 -r» 

bin 


vai 


Leu 


Asn vai 


Ser Gin Leu 


Val Tyr Gly Pro Glu 


Gly 










ooo 




570 


575 




ber 


ASp 


Leu 


vai 


.LeU 


T Tic 
JVle I xJy b 


Leu Ala Arg 


Pro Ala Val Leu Asp 


Asp 








OoU 






585 


590 




rile 


Vai 


Ser 


inr 


T 1 o 

lie 


Asp Leu 


Pro Asn Tyr 


Gly Cys Thr He Pro 


Glu 






con 
oyo 








600 


605 




Lys 


inr 


ber 


Cys 


ber 


vai lyr 


Gly Trp Gly 


Tyr Thr Gly Leu He 


Asn 




A 

blU 








Dlo 




620 




lyr 


Asp 


P 1 TT 

uly 


Leu 


Leu 


Arg vai 


Ala His Leu 


Tyr He Met Gly Asn 


Glu 


bZo 










bob 




635 


640 


Lys 


Cys 


ber 


Pin 

bin 


m s 


lilS Arg 


Gly Lys Val 


Thr Leu Asn Glu Ser 


Glu 










CXA C 

o4o 




650 


655 




Tip 

lie 




Ala 

ilia 


ui y 


A1 a 


Pin Ivq 

UlU Lyb 


He Gly Ser 


Gly Pro Cys Glu Gly 


Asp 








660 






665 


670 




Tyr 


Gly 


Gly 


Pro 


Leu 


Val Cys 


Glu Gin His 


Lys Met Arg Met Val 


Leu 






675 








680 


685 




Gly 


Vai 


He 


Vai 


Pro 


Gly Arg 


Gly Cys Ala 


He Pro Asn Arg Pro 


Gly 
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690 695 700 

lie Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp He His Lys He He 
705 710 715 720 

Leu Thr Tyr Lys Val Pro Gin Ser 
725 

<210> 2 
<211> 723 
<212> PRT 

<213> Homo sapience 

<220> hepatocellular growth factor of five amino acid deletion 
<223> 



<400> 2 



Mpf 


l rjj 


Va 1 

Val 


Thr 
nix 


T "V7"Q 

i^y o 


T pi i 


T PI 1 


Pro 


Ala 


T All 

10 

1 VJ 


T pn 


T £M1 
LCU 


Gin Hi<? 

VJ 1 11 11 1 O 


Val Tpii 

Val LCU 

15 

1 kJ 


T pi i 

-L/C LI 


Hi q 

111 o 


T f^n 

1 Ll 


T ait 

20 


T pii 


T An 
LCU 


Prn 

I1U 


Tip 


Ala 

Aid 

25 


Tip 

lie 


Pro 

1 1U 


Tvr 
i y i 


Ala Gin 

Ala vj i u. 

30 


Glv Gin 

vj i y vj 1 11 


A T"0" 

xii g 


JL/J O 


Arcr 
nig 

35 


At* or 
ill g 


Aqh 

xioii 


Thr 
i in 


Tip 
i i e 


Hi q 

11 1 o 

40 


Gin 

VJ 1 u. 


Php 

jl ne 


T VQ 

•L^y o 


T VQ 

juy o 


Spr Ala 

OCl nla 

45 


T vq Th v 
byo iin 


Thr 


T pi i 

50 


Tie 


T VQ 

-L^y o 


Tip 

1 1 c 


Acn 

XlO^J 


Prn 

1 1 u 

55 


Ala 

illd. 


1 011 


T VQ 


Tip 

lie 


T VQ 

uy o 

60 


Thr T ¥s 

i ui i^y o 


Ivq Val 

-L/j o vai 


Aqti 

XlOll 


Thr 

1 ill 


Ala 

aid 


A cn 

ilOjJ 


Gin 

VJ 1 11 


PvQ 
\jy o 


Ala 

Aid 


AQn 

xloll 


Arcr 
xll g 


GvQ 

v^y o 


Thr 
i in 


Arg 
xll g 


AqD T VQ 
xioii ijy o 


Gl v T pn 

vj i y JL/CU 


65 










70 










75 






80 


Pro 

1 1 w 


Php 

1 11C 


Thr 
i in 


\_/y o 


T VQ 
Ljy o 

85 


Ala 


Php 

i lie 


Val 

V CI 1 


Php 
i lie 


Aqh 

XlOjJ 

90 


T VQ 

jL/y o 


Ala 

xll €X 


Arcr T vq 
xii g l^i y o 


Gin Gvs 

vj i ii w_y o 

95 


T p>i i 


T rn 

up 


Php 
rue 


Prn 
I 1 u 

100 


Php 
i lie 


Aqti 

xloll 


oei 


Mpf 
ivie t 


Qpr 
Ocl 

105 


OC1 


Glv 
vji y 


Val 

V OL 1 


T VQ T VQ 

i^y o Juy o 

110 


Gin Php 

vj i li i lie 


Gl V 

ui y 


Hi q 

1 1 1 o 


Gin 
vj i u. 

115 


Php 
i lie 


A on 
xloJJ 


T f^i i 


Tvt* 

lyi 


Gin 

VJ 1 Li 

120 


A QTl 
Xloll 


T VQ 

i^y o 


A Qn 
xloJJ 


Tvr 

iyi 


Tip A rcr 
lie xii ^ 

125 


Aqti i vq 
xioii w_y o 


Tip 


Tip 

11C 

130 


Glv 

vj i y 


T VQ 

•L^y o 


Glv 

vji y 


Arc 


Qp r 

vJCl 

135 


ly-t 


T VQ 

i^y o 


Glv 
ui y 


Thr 
i in 


Val 

Val 

140 


Qpr Tip 

oci lie 


Thr T vq 

i in L^y o 




Civ 
ui y 


Tip 
±ie 




uy o 


Gin 

VJlll 


Prn 

1 1 U 


irp 


Ocl 


Spr 

Ocl 


Mpt 
ivie t 


Tip 
lie 


Prn Hi q 
i l vj ill o 


Gin HiQ 

VJ 1 LI ill o 


14-5 










150 

-L\J\J 










155 






160 


Ser 


Tyr 


Arg 


Gly 


Lys 
165 


Asp 


Leu 


Gin 


Glu 


Asn 
170 


Tyr 


Cys 


Arg Asn 


Pro Arg 
175 


Gly 


Glu 


Glu 


Gly 
180 


Gly 


Pro 


Trp 


Cys 


Phe 
185 


Thr 


Ser 


Asn 


Pro Glu 
190 


Val Arg 


Tyr 


Glu 


Val 
195 


Cys 


Asp 


He 


Pro 


Gin 
200 


Cys 


Ser 


Glu 


Val 


Glu Cys 
205 


Met Thr 


Cys 


Asn 
210 


Gly 


Glu 


Ser 


Tyr 


Arg 
215 


Gly 


Leu 


Met 


Asp 


His 

220 


Thr Glu 


Ser Gly 


Lys 


He 


Cys 


Gin 


Arg 


Trp 


Asp 


His 


Gin 


Thr 


Pro 


His 


Arg His 


Lys Phe 


225 










230 










235 






240 


Leu 


Pro 


Glu 


Arg 


Tyr 
245 


Pro 


Asp 


Lys 


Gly 


Phe 
250 


Asp 


Asp 


Asn Tyr 


Cys Arg 
255 


Asn 


Pro 


Asp 


Gly 
260 


Gin 


Pro 


Arg 


Pro 


Trp 
265 


Cys 


Tyr 


Thr 


Leu Asp 
270 


Pro His 


Thr 


Arg 


Trp 
275 


Glu 


Tyr 


Cys 


Ala 


He 
280 


Lys 


Thr 


Cys 


Ala 


Asp Asn 
285 


Thr Met 


Asn 


Asp 


Thr 


Asp 


Val 


Pro 


Leu 


Glu 


Thr 


Thr 


Glu 


Cys 


He Gin 


Gly Gin 



mt£# 2005-3003420 



#11 2003-418790 



4/ 



290 295 
Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr 
305 310 
Cys Gin Arg Trp Asp Ser Gin Tyr Pro His 
325 330 
Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu 

340 345 
Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr 

355 360 
Val Gly Tyr Cys Ser Gin He Pro Asn Cys 

370 375 
Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr 
385 390 
Thr Arg Ser Gly Leu Thr Cys Ser Met Trp 
405 410 
Leu His Arg His He Phe Trp Glu Pro Asp 

420 425 
Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala 

435 440 
Thr Gly Asn Pro Leu He Pro Trp Asp Tyr 

450 455 
Glu Gly Asp Thr Thr Pro Thr He Val Asn 
465 470 
Ser Cys Ala Lys Thr Lys Gin Leu Arg Val 
485 490 
Arg Thr Asn He Gly Trp Met Val Ser Leu 

500 505 
He Cys Gly Gly Ser Leu He Lys Glu Ser 

515 520 
Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp 

530 535 
He His Asp Val His Gly Arg Gly Asp Glu 
545 550 
Asn Val Ser Gin Leu Val Tyr Gly Pro Glu 
565 570 
Met Lys Leu Ala Arg Pro Ala Val Leu Asp 

580 585 
Asp Leu Pro Asn Tyr Gly Cys Thr He Pro 

595 600 
Val Tyr Gly Trp Gly Tyr Thr Gly Leu He 

610 615 
Arg Val Ala His Leu Tyr He Met Gly Asn 
625 630 
His Arg Gly Lys Val Thr Leu Asn Glu Ser 
645 650 
Glu Lys He Gly Ser Gly Pro Cys Glu Gly 

660 665 
Val Cys Glu Gin His Lys Met Arg Met Val 

675 680 
Gly Arg Gly Cys Ala He Pro Asn Arg Pro 



300 

He Trp Asn Gly He Pro 
315 320 
Glu His Asp Met Thr Pro 
335 

Asn Tyr Cys Arg Asn Pro 
350 

Thr Asp Pro Asn He Arg 
365 

Asp Met Ser His Gly Gin 
380 

Met Gly Asn Leu Ser Gin 
395 400 
Asp Lys Asn Met Glu Asp5 
415 

Ala Ser Lys Leu Asn Glu 
430 

His Gly Pro Trp Cys Tyr 
445 

Cys Pro He Ser Arg Cys 
460 

Leu Asp His Pro Val He 
475 480 
Val Asn Gly He Pro Thr 
495 

Arg Tyr Arg Asn Lys His 
510 

Trp Val Leu Thr Ala Arg 
525 

Tyr Glu Ala Trp Leu Gly 
540 

Lys Cys Lys Gin Val Leu 
555 560 
Gly Ser Asp Leu Val Leu 
575 

Asp Phe Val Ser Thr He 
590 

Glu Lys Thr Ser Cys Ser 
605 

Asn Tyr Asp Gly Leu Leu 
620 

Glu Lys Cys Ser Gin His 
635 640 
Glu He Cys Ala Gly Ala 
655 

Asp Tyr Gly Gly Pro Leu 
670 

Leu Gly Val He Val Pro5 
685 

Gly He Phe Val Arg Val 
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690 695 700 

Ala Tyr Tyr Ala Lys Trp He His Lys He He Leu Thr Tyr Lys Val 
705 710 715 720 

Pro Gin Ser 723 

<210> 3 
<211> 2172 
<212> DNA 

<213> Homo sapience 

<220> hepatocellular growth factor of five amino acid deletion 

<223> 

<400> 3 

atgtgggtga ccaaactcct gccagccctg ctgctgcagc atgtcctcct gcatctcctc 
ctgctcccca tcgccatccc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttcccc 
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 
agctatcggg gtaaagacct acaggaaaac tactgtcgaa atcctcgagg ggaagaaggg 
ggaccctggt gtttcacaag caatccagag gtacgctacg aagtctgtga cattcctcag 
tgttcagaag ttgaatgcat gacctgcaat ggggagagtt atcgaggtct catggatcat 
acagaatcag gcaagatttg tcagcgctgg gatcatcaga caccacaccg gcacaaattc 
ttgcctgaaa gatatcccga caagggcttt gatgataatt attgccgcaa tcccgatggc 
cagccgaggc catggtgcta tactcttgac cctcacaccc gctgggagta ctgtgcaatt 
aaaacatgcg ctgacaatac tatgaatgac actgatgttc ctttggaaac aactgaatgc 
atccaaggtc aaggagaagg ctacaggggc actgtcaata ccatttggaa tggaattcca 
tgtcagcgtt gggattctca gtatcctcac gagcatgaca tgactcctga aaatttcaag 
tgcaaggacc tacgagaaaa ttactgccga aatccagatg ggtctgaatc accctggtgt 
tttaccactg atccaaacat ccgagttggc tactgctccc aaattccaaa ctgtgatatg 
tcacatggac aagattgtta tcgtgggaat ggcaaaaatt atatgggcaa cttatcccaa 
acaagatctg gactaacatg ttcaatgtgg gacaagaaca tggaagactt acatcgtcat 
atcttctggg aaccagatgc aagtaagctg aatgagaatt actgccgaaa tccagatgat 
gatgctcatg gaccctggtg ctacacggga aatccactca ttccttggga ttattgccct 
atttctcgtt gtgaaggtga taccacacct acaatagtca atttagacca tcccgtaata 
tcttgtgcca aaacgaaaca attgcgagtt gtaaatggga ttccaacacg aacaaacata 
ggatggatgg ttagtttgag atacagaaat aaacatatct gcggaggatc attgataaag 
gagagttggg ttcttactgc acgacagtgt ttcccttctc gagacttgaa agattatgaa 
gcttggcttg gaattcatga tgtccacgga agaggagatg agaaatgcaa acaggttctc 
aatgtttccc agctggtata tggccctgaa ggatcagatc tggttttaat gaagcttgcc 
aggcctgctg tcctggatga ttttgttagt acgattgatt tacctaatta tggatgcaca 
attcctgaaa agaccagttg cagtgtttat ggctggggct acactggatt gatcaactat 
gatggcctat tacgagtggc acatctctat ataatgggaa atgagaaatg cagccagcat 
catcgaggga aggtgactct gaatgagtct gaaatatgtg ctggggctga aaagattgga 
tcaggaccat gtgaggggga ttatggtggc ccacttgttt gtgagcaaca taaaatgaga 
atggttcttg gtgtcattgt tcctggtcgt ggatgtgcca ttccaaatcg tcctggtatt 
tttgtccgag tagcatatta tgcaaaatgg atacacaaaa ttattttaac atataaggta 
ccacagtcat ag 
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60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2172 
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<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<223> 

<400> 4 

tgcgctgaca atactatgca agacactgat gttcctttg 

<210> 5 
<211> 41 
<212> DNA 

<213> Artificial Sequence 

<223> 

<400> 5 

ggcaaaaatt atatgggcca gttatcccaa acaagatctg g 

<210> 6 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<223> 

<400> 6 

tgcaaacagg ttctccaagt ttcccagctg gtatatgg 

<210> 7 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<223> 

<400> 7 

gggaaggtga ctctgcaaga gtctgaaata tgtgctgg 

<210> 8 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<223> 

<400> 8 

ggtgatacca cacctggaat agtcaattta gaccatcc 
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